Coumarin derivatives with tumor-specific cytotoxicity and multidrug resistance reversal activity.
A preliminary exploration of coumarin derivatives as novel multidrug resistance (MDR) modulators was carried out to determine the basic features of the structure responsible for the MDR reversal activity. Among 44 coumarins, 14 compounds moderately induced the reversal of MDR (fluorescence activity ratio (FAR) values > 1). The most active compound, 6-hydroxy-3-(2-hydroxyethyl)-4-methyl- 7-methoxycoumarin [C34], was equally potent as a MDR modulator verapamil. These data show a relationship between the chemical structure and MDR-reversal effect on tumor cells. All coumarins tested were more cytotoxic against tumor cells than normal cells. Several compounds displayed potent cytotoxic activities (CC50 15 - 29 microg/mL in HSC cells), comparable with that of gallic acid (CC50 = 24 microg/mL). Both 6-hydroxy- 7-methoxy-4-methyl-3-isopropylcoumarin [C43] and 3-ethyl-6-hydroxy- 7-methoxy-4-methylcoumarin [C44] showed the highest tumor-specific cytotoxicity (SI value = 4.1 and 3.6, respectively). We conclude that coumarins are potentially potent new MDR modulators with low toxicity against normal cells. A deeper understanding of the relationship between their structures and their potency will contribute to the design of optimal agents.